Abstract. We consider a threshold autoregressive stochastic volatility model where the driving noises are sequences of iid regularly random variables. We prove that both the right and the left tails of the marginal distribution of the log-volatility process ( t ) t are regularly varying with tail exponent j with > 0. We also determine the exact values of the coefficients in the tail behaviour of the process ( t ) t .
Introduction
Modelling the volatility of financial returns has been the purpose of many investigations. See Clark (1973) , Nelson (1991) , Taylor (1986 Taylor ( , 1994 , Andersen (1994) , and others. There exists a lot of versions of stochastic volatility models in the literature. Here we are interested in a discrete time version of volatility model introduced first by Taylor (1986) . This model appears as a particular model of the Stochastic Autoregressive Volatility (SARV) model introduced by Andersen (1994) .
However the SARV model remains limited. This model does not take into account the leverage effect and the heavy tail behavior often encountered in financial returns. An alternative specification is to allow the log-volatility process to switch between two firstorder autoregressive processes with heavy tailed innovations. The use of linear processes with heavy tailed innovations is not new in time series modelling. Examples where such models appear to be appropriate have been found by Stuck and Kleiner (1974) , who considered telephone signals, and Fama (1965) , who modelled stock market prices. The Threshold Autoregressive Stochastic Volatility (TARSV) is then an extension of the ordinary symmetric SARV model. The threshold specification in TARSV model allows the mean and variance to response differently to the previous values of the time series. See Breidt (1996) and Lam et al. (2002) .
The object of this paper is the determination of the tail behavior of the log-volatility process.
The exposition proceeds as follows. Section 2 describes the threshold autoregressive stochastic volatility (TARSV) model and specific conditions for strict stationarity of the log-volatility process are provided. Section 3 contains the tail behavior of the logvolatility process ( t ) t The marginal distribution of ( t ) t has Pareto-like tails.
The model
The threshold autoregressive stochastic volatility (TARSV) model introduced by Breidt (1996) for Y t is defined by the following relation
where ( t ) t is an open-loop threshold autoregressive process (Tong, 1990, p. 101) ,
where 0 i are non-random constants and with threshold variable Y t j 1 . In this framework, ' is a positive constant and (" t ) t is a sequence of independent and identically distributed random variables with zero mean and its variance is taken to be one. The log-volatility process has a piecewise linear structure. It switches between two first-order autoregessive processes according to the sign of the previous observation.
We will use the following assumptions
) is a sequence of independent and identically distributed random variables (i = 1, 2) and satisfies the following conditions:
where log + x = max(0, log x). H 2 : For each i = 1, 2, the two sequences of random variables (Z t (i) ) t and (" t ) t are independent and (Z t (1) ) t and (Z t (2) ) t are independent. H 3 : The process (Z t (i) ) t has a heavy tailed structure, that is 
where L i is a slowly varying function at V and 0 e p e 1.
